In late May and early June 1984, a weather pattern developed in the continental United States that produced 3 weeks of violent storms over the central and upper Midwest. A strong ridge of high pressure on the east coast caused warm, moist air to flow north from the Gulf of Mexico into the area. A rapid succession of frontal zones brought colder air from the northwest into the area.
Numerous tornadoes and intense thunderstorms were spawned when the warm moist air met the colder air from the northwest. The thunderstorms produced large amounts of rainfall over parts of a six-State area of northeastern Kansas, northwestern Missouri, western Iowa, southwestern Minnesota, southeastern South Dakota, and eastern Nebraska.
These storms occurred in rapid succession, and the ground became saturated, leading to significant runoff.
Flooding occurred over a large area ( fig. 1) , and record and near-record streamflows occurred at numerous gaging sites. Federal disaster areas were declared in Nebraska and South Dakota as a result of extensive property and crop damages.
Streamflow data in this report were collected as part of cooperative programs between the U.S. Geological Survey and various other Federal, State, and local agencies.
Annual and monthly reports of the National Oceanic and Atmospheric Administration (NOAA) were used extensively for the description of the storms and rainfall amounts.
ANTECEDENT CONDITIONS AND JUNE RAINFALL
During the period October 1983 through March 1984, precipitation was greater than normal over most of eastern Nebraska and southeastern South Dakota. During April 1984, rainfall occurred almost daily over the area.
Most National Oceanic and Atmospheric Administration reporting stations recorded over 200 percent of normal precipitation and several recorded new maximum rainfall amounts for the month of April. During May 1984, many reporting stations had greater-than-normal monthly precipitation, with most of the rainfall occurring during the last half of the month.
The accumulated precipitation, prior to the intense thunderstorms in June, made the spring of 1984 one of the wettest on record in the area.
Rain fell over much of the area during the first week of June, with amounts up to 4 inches in some areas.
The intense thunderstorms began during the second week in June, and many reporting stations again recorded over 200 percent of normal monthly precipitation. Some locations had a total June rainfall of 8 inches, and a few had rainfall in excess of 12 inches. 
DESCRIPTION OF STORMS AND RESULTANT FLOODING
The intense thunderstorms of June 1984 occurred in quick succession over the area.
The ground was saturated, due to prior greater-than-normal rainfall, and many rivers had risen significantly prior to the intense storms.
The storms and flooding are described in the sequence in which they occurred.
Nebraska
Loup River Basin and Platte River
The first of the intense storms occurred the evening of June 11 and the morning of June 12, 1984, in northern Hall and Buffalo Counties, and in Sherman and Howard Counties in central Nebraska.
Five-inch rains were common, and 8 inches fell near Cairo and Dannebrog. Flash flooding from small streams occurred in the communities of Cairo, Dannebrog, and Ravenna.
(See fig.  4 for county, city, river, and gaging-station locations.) Erosion of topsoil was extensive, and washouts occurred on many county roads and to the approaches of several county bridges.
Runoff in the smaller streams entered the larger rivers and produced large flows in the South Loup, Middle Loup, and Loup Rivers.
The peak flow of 29,100 cubic feet per second (ft 3 /s) at Middle Loup River at St. Paul (station 06785000) was the second largest in 62 years of record. Downs-, n n June 13, the peak flow of 44,700 ft 3 /s at the Loup Rivei near Genoa (station 06793000) was the fourth largest in 45 years of record.
The peak flow of 65,200 ft 3 /s on June 13 at Platte River at North Bend (station 06796000), downstream from the confluence of the Platte and Loup Rivers, was the fifth largest in 36 years of record.
Blue River Basin
The next major storm occurred from the afternoon of June 12 to the morning of June 13 in an area from west of Fairbury, through Lincoln, to just south of Omaha. The greatest damage in the Blue River basin occurred in Fillmore, Saline, Thayer, and Jefferson Counties. Eight-inch rainfalls were common; the town of Ohiowa in southeastern Fillmore County reported 11 inches of rain overnight after having received 9 inches in the previous 7 days (Nebraska Civil Defense Agency, 1985) .
Large losses of topsoil occurred and numerous bridges and county roads were damaged by washouts.
Homes were flooded in a number of communities. Extensive flooding occurred along Turkey and Swan Creeks in the Big Blue River basin, and along Dry Sandy, Little Sandy, and Big Sandy Creeks in the Little Blue River basin.
The June 13 peak discharge for Turkey Creek near Wilber (station 06881200) was 33,000 ft 3 /s, which was more than four times the previous peak flow of record. The daily discharge hydrograph for June at this station is shown in figure 5 .
The town of DeWitt, in Saline County, is situated near the confluence of Turkey and Swan Creeks.
Floodwaters from these creeks inundated the entire community; the main street had water 2-3 feet deep, and some areas of town had water up to 5 feet deep (Nebraska Civil Defense Agency, 1985) . The entire population of 700 was evacuated for three days.
Tributary floodflows entering the Big Blue River caused extensive flooding downstream.
The June 14 peak discharge at Big Blue River at Beatrice (station 06881500) was 55,100 ft 3 /s, the greatest on record .
Approximately 30 homes were flooded.
Further downstream, the peak discharge at Big Blue River near Barneston (station 06882000) was 55,800 ft 3 /s, and this was the second largest in 53 years of record.
In the Little Blue River basin, the peak discharge for Big Sandy Creek at Alexandria (station 06883940) was 21,900 ft 3 /s, the maximum for the 5 years of record at this site.
On the Little Blue River, gaging stations at Fairbury (station 0688400^x and Hollenberg, Kans. (station 06884025), had peak discharges of 41,900 ft 3 /s and 36,600 ft 3 /s, respectively, that were maximums for the period of record.
Lower Platte River and Weeping Water Creek Basins
On June 12-13, the same storms that affected the Blue River basin also affected Lancaster, Otoe, and Cass Counties.
Rains of 3-4 inches were common over the area, and 8 inches fell in parts of Cass County. Many streets and basements were flooded in Lincoln, and tributaries to Salt Creek had very high flows. Maximum peak discharges for 16 years of record occurred at Little Salt Creek at Lincoln (station 06803510; 7,500 ft 3 /s) and Stevens Creek near Lincoln (station 06803520; 4,620 ft 3 /s). On June 12, two persons were drowned when their car was swept off U.S. Highway 34 east of Lincoln by floodwaters from Stevens Creek. Flows were confined within the levees along the main stem of Salt Creek through Lincoln, but as flow entered Salt Creek from Little Salt Creek, Stevens Creek, Rock Creek, and other tributaries downstream from Lincoln, extremely high stages occurred.
The June 13 peak discharge of 46,800 ft 3 /s at Salt Creek at Greenwood (station 06803555) was the maximum for 33 years of record. Flooding occurred at Ashland near the mouth of Salt Creek.
Floodwaters entered about 40 homes and 5 businesses, and the bridge on U.S. Highway 6 over Salt Creek collapsed.
According to local residents, the flooding on the downstream reach of Salt Creek was the worst since 1908 (Nebraska Civil Defense Agency, 1985) .
The large flows from Salt Creek, combined with moderately large flows from the Elkhorn and Platte Rivers, produced record stages near the mouth of the Platte River.
The June 14 peak discharge of 144,000 ft 3 /s at Platte River at Louisville (station 06805500) was the maximum for 32 years of record. The Nebraska National Guard Camp near Ashland, small summer-cabin communities along the river, and many isolated cabins near the river were flooded. The daily discharge hydrograph for June for Platte River at Louisville is shown in figure 6.
About 7 inches of rain were recorded on June 12 at the town of Weeping Water in Cass County near the headwaters of Weeping Water Creek, a tributary to the Missouri River.
Urban damage occurred in Weeping Water as well as in the downstream towns of Nehawka and Union.
Rail lines throu^^out Cass County were washed out or were under water. Washoucs occurred at 30 to 40 bridges and many county roads sustained damage.
The peak discharge on June 13 at Weeping Water Creek at Union (station 06806500) of 53,500 ft 3 /s was second only to that of the May 1950 flood. During the morning of June 15 and again that evening, thunderstorms produced up to 6 inches of rain over the lower Elkhorn River basin.
Counties affected were Burt, Colfax, Cuming, Dodge, Stanton, Thurston, and Washington. Soils were extremely wet throughout the area, runoff was excessive, and flood crests were quickly produced.
Tributary streams to the Elkhorn River (Union Creek, Pebble Creek, Logan Creek, and Maple Creek) had flood crests that contributed to very high stages on the Elkhorn River.
Urban flooding occurred in the communities of Howells, Crowell, Scribner, Hooper, Winslow, Arlington, and King Lake.
Many county roads and bridges sustained damage (Nebraska Civil Defense Agency, 1935).
The Elkhorn River at Waterloo (station 06800500) peaked on June 18, after a week of high stages.
The discharge of 43,100 ft3/s was the fourth largest in 66 years of peak-flow record. The daily discharge for June at this station is shown in figure 7 . Secondary flood peaks on the Platte River and the Missouri River downstream from the mouth of the Platte, resulting from the Elkhorn River flows, were not as great as the peaks that had occurred 4 days earlier, but they contributed to sustained flooding along the lower Platte River (see fig. 6 ) and the Missouri River.
South Dakota
During the period June 11-26, the Vermillion, Big Sioux, and James River basins in southeastern South Dakota experienced widespread and damaging flooding.
(See fig. 8 for county, city, river, and gaging-station locations.)
June 1984 was the wettest June on record in the area.
As each successive storm occurred, more ground became saturated.
Each storm produced flash flooding on the smaller streams, followed by flooding on the larger rivers. The first large amount of rainfall in June occurred on June 4 and 5, causing some lowland flooding along the Vermillion and Big Sioux Rivers. Rain occurred again over the area on June 7, 8, 9, and 10, and on June 11 rainfall amounts of up to 5 inches occurred in some areas. This produced flash flooding on smaller streams, and rises soon started on the Big Sioux, Vermillion, and James Rivers. Many roads and bridges were damaged throughout the area.
Scattered rains of 1-4 inches over the area during June 14-17 caused additional flash flooding on smaller streams, and river levels remained high. The Vermillion River caused flooding in Davis (Turner County).
The West Fork Vermillion River near Parker (station 06478690) peaked on June 16 at 4,800 ft 3 /s, a new maximum for the period of record .
Intense rainstorms occurred daily over some parts of the area from June 19 to 22. On June 19, very severe thunderstorms produced rainfall up to 7 inches in Kingsbury, Hamlin, and Beadle Counties. Runoff from these storms caused severe erosion and flash flooding.
Many roads, bridges, and culverts were washed out.
Basements collapsed in some areas. Many small stock dams collapsed, and as a result, roads and culverts were washed out downstream. Aurora, Davison, Hutchinson, and Yankton Counties also received large amounts of rain. In Mount Vernon (Davison County), water was 3-4 feet deep in some homes. Firesteel Creek near Mount Vernon (station 06477500) peaked on June 21 at 5,080 ft 3 /s, i:% 'i third largest in the 29 years of record. The daily discharge hydrograph for the month of June at this gaging station is shown in figure 9 . Twenty homes were evacuated in Mitchell (Davison County) due to flooding along Run Creek.
On June 21, flooding from Marne Creek occurred in Yankton (Yankton County). Some streets were under 5 feet of water; many homes were extensively damaged, and evacuations were necessary. In Sioux Falls (Minnehaha County) many streets were closed, and approximately 20 families were evacuated.
During June 21-22, flooding was estimated to have damaged or inundated 1,000 miles of roads and over 1 million acres of cropland. Soil erosion was extensive and many crops were washed away (National Oceanic and Atmospheric Administration, 1984).
All reporting points on the lower James, Vermillion, and Big Sioux Rivers and most of their tributaries crested at well above bankfull stages.
Most tributary streams crested during the period June 20-22, while the larger rivers crested on June 23. The James and Vermillion Rivers exceeded past record flows at downstream gaging stations. Daily discharge hydrographs for June 1984 at gaging stations near the mouths of the James, Vermillion, and Big Sioux Rivers are shown in figures 10-12. 
Missouri River Mainstem
During mid-June, the combination of unusually large discharge of the Platte River, discharges of smaller tributaries on both the Nebraska side and the Iowa and Missouri side of the Missouri River, and discharge of the Missouri River produced the most widespread flooding since April 1952 along the Missouri River from the Platte River mouth to Rulo, Nebr. (U.S. Corps of Engineers, 1984) . Near LaPlatte, Nebr., 200 residents had to leave their homes for nearly 2 weeks; and at Plattsmouth, Nebr., some businesses and many cabins along the river were flooded. The peak discharge of 182,000 ft 3 /s on June 15 at Missouri River at Nebraska City (station 06807000) is considered to have a 25-year recurrence interval (the average time interval between occurrences of a hydrologic event of a given magnitude).
Inflow from tributaries on both sides of the Missouri River downstream from Nebraska City produced even greater flooding between Brownville and Rulo. Many local levees were breached and homes and cabins were flooded. The peak discharge of 242,000 ft 3 /s on June 16 at Missouri River at Rulo (station 06813500) was an even rarer event estimated to have a 100-year recurrence interval (U.S. Corps of Engineers, 1984) .
Daily hydrographs for Platte River at Louisville and Missouri River at Rulo are shown for comparison in figure 13.
The extremely large flows that entered the Missouri River from tributary streams in South Dakota about 1 week later p\oduced the highest stages since April 1952 on the Missouri River from Sioux City, Iowa, to Omaha, Nebr. (U.S. Corps of Engineers, 1984) . Riverfront property, county roads, and cropland along the river were flooded for many days.
The Missouri River crested at Sioux City, Iowa (station 06486000) on June 25 with a discharge of 104,000 ft 3 /s, which is considered to have a recurrence interval of 50 years (U.S. Corps of Engineers, 1984) .
Tributary inflow from the Nebraska and Iowa sides of the Missouri River between Sioux City and Omaha had decreased considerably from flows earlier in the month, and the flood peak attenuated as it moved downstream. The peak discharge at Missouri River at Omaha (station 06610000) on June 27 was 116,000 ft 3 /s, which has a considerably lower recurrence interval than the 1984 peak discharge at Sioux City. Releases from Gavins Point Dam, upstream from the flooded area, were reduced significantly during this period to lessen flooding. Discharges at downstream sites continued to be large for an extended period due to the upstream inflow ( fig. 13 ). 
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SIGNIFICANCE OF FLOODS
The storms that developed in June 1984 were unusual in the short periods of time between the succeeding storms and in the duration of the storm period. As each storm occurred, the rain fell on saturated ground that was primed to yield substantial runoff. In addition to the maximum and near maximum peak flows that occurred, the long time span of the high flows produced volumes of runoff that were significant. Table 2 shows, for selected sites, the highest average flows for periods of 7 consecutive days and 15 consecutive days in 1984; their ranking in order of magnitude when compared with similar flow durations during the period of record and the previous highs of such flows.
DAMAGE ESTIMATES
In Nebraska, 44 counties had some degree of flooding during the storm period.
The Federal disaster declaration for either public damage assistance or individual assistance included only 23 counties in eastern Nebraska most heavily damaged. These counties are shown in figure 14 .
The total damage, loss, recovery and mitigation costs of the disaster were estimated to be about $79 million (Nebraska Civil Defense Agency, 1985) .
In South Dakota, 16 counties were included in the Federal disaster declaration.
Those counties are shown in figure 15 . Damage estimates were placed at $300 million, most of which was to the agricultural sector (South Dakota Department of Military and Veterans Affairs, 1985) .
In addition to these counties, another 15 counties were identified for State disaster assistance or low-interest agricultural loans.
SUMMARY OF STREAMFLOW DATA
This section summarizes peak discharge information of selected stream-gaging stations in eastern Nebraska and southeastern South Dakota.
The discharge data presented in table 3 include peak flows for 1984, previous maximum peak flows, and rank and occurrence interval of the 1984 peaks. The location of the gaging stations listed are shown in figures 4 and 8. 1947-84 1944-84 1966-70, 1979-84 1895-99, 1903, 1929-84 1929-32, 1944-84 1949-84 1984 6 1960-84 1902-84 1932-84 1960-72, 1974-84 1980-84 1908-15 , 1929-84 
